Matthews & Smith show that a total throw of 40 km is required to account for the subsidence of the Rockall-Hatton basin by this mechanism. The seismic reflection results convince me that normal faulting does not occur on the scale required by the MattheweSmith version of the creep hypothesis. This mechanism has not been seriously suggested for shelf subsidence and basin formation simply because normal faulting does not appear to occur on the scale required. It is particularly difficult to see how this mechanism could explain the subsidence of closed basins. However, the mechanism may have some relevance to crustal thinning at the time of the initial split between continents.
My creep hypothesis (Bott 1971 ) involves a relatively small extension of the brittle upper crust (about 0-10 km depth range) by normal faulting accompanied by a much greater extension of the ductile lower crust (about 1&35 km depth) by creep. The lower crust is squeezed out from beneath the upper crust at the margin, causing crustal thinning on a much larger scale than is superficially indicated by normal faulting affecting the overlying brittle layer. This type of process can only occur where there is a sink for the outflowing crustal material. One mainstay of my hypothesis is that just such a sink is provided by the sub-oceanic upper mantle beneath the slope and rise at a continental margin, and furthermore stress differences associated with a margin are of the type required to drive such a process, with progressive loss of gravitational energy.
The test applied by Matthews & Smith fails to distinguish between the creep hypothesis and the phase transition hypothesis of Collette. How, then, can we apply critical tests? First, the work of Ringwood & Green (1964 , 1966 throws very serious doubt on the hypothesis that the continental Moho can be explained by a phase transition. Second, geophysical measurements reveal the structure of basins and deep boreholes display the stratigraphical succession. When the stratigraphical and structural information is put together it yields the detailed history of subsidence which can be tested against the predictions of each hypothesis. Thus it is difficult to explain small basins, such as the Kish Bank basin (Bott & Young 1971) , and local differential uplifts of large extent, such as occur in the North Sea basin, by the phase transition hypothesis without recourse to complex additional mechanisms. The history of subsidence, revealed by the study of basins, can also be compared with the history of ocean-floor spreading to investigate whether changes in the relative motion of lithospheric plates affects subsidence. Finally, we need much more detailed information on lateral variations of crustal structure beneath basins and we need to look closely at the transition from continental to oceanic crust. If the creep hypothesis is correct, anomalous low density material would be expected to occur in the upper mantle beneath the slope and rise.
